Abstract. Museum plays an integral part in modern society. For nearly four decades, museums around the world have experienced a shift in their focus from "object" to "people", and attempted to enhance the visitors' experience through various means. In the context of museum open to the public, however, the museum has not become a place frequently visited by people in China. This paper focuses on exploring a method of constructing a model to achieve a desirable user experience (UX) in museum through adapting the role of Gamification and Service Design. The purpose of this study is to inspire potential visitors, specifically the young generation, to have their own motivations to constantly visiting the museum.
Introduction
In the history of development urbanization, the museum has been thought of as a key factor in effectively expanding the space for cultural sharing, enhancing the cultivation of populace, and shaping humanistic spirit [1] . In the column Front Line of the journal "Art & Design", the expert demonstrated that the largest core driving force of a country's culture is the museum, which is the top of the cultural pyramid [2] . However, research have shown that both virtual and physical museum tend to focus on the representation of information [3] , they cannot stimulate potential visitors to be motivated enough to visit the museum continuously.
Essentially, assortment of artefacts is not the only mission of the museum, the issue of exhibition, education, interpretation and commitment to community has received considerable critical attention in the twentieth century [4] . Over the past century, museums have shown an increased interest in attracting visitors, which is a shift of service concept from the exhibits to the audience, and put more emphasis on the relationship between the museum and the public. People can be seen as both rational and emotional, and often pursue the User Experience (UX) of fantasies, feelings, and fun [5] . It can be seen from a recent study involving a questionnaire that 'entertainment' accounts for the highest proportion (80%) of the audience's motivation to visit the museum [6] .
In order to achieve better museum UX, identifying users' different experience needs is prerequisite. Next, museum needs to investigate what services should museum provides to users throughout the process of PreVisit, During-Visit, and Post-Visit. Fortunately, the using of interdisciplinary design strategies such as Gamification and Service Design is expected to help to achieve the aims. Hence, this paper focuses on exploring a method of constructing a model to achieve a desirable museum UX through the role of Gamification and Service Design.
Museum
In recent years, the interest in redefining the function of museum has increased. For example, in 2007 the International Council of Museums (ICOM) emphasized in the latest museum definition that museum functions include education, study, and enjoyment. Historically from definitions proposed by ICOM, education, study, and enjoyment are the most cited in the purpose of the museum since the 1960s. Moreover, the educational function is becoming more and more important today. The mission of the new era museum is that not only concerned about the collection, but also concerned about how to use the collection; not only concerned about the arts, but also the people [7] .
In the context of museum open to the public, one may presume that the museum has become a place that regularly visit by people, but in China, this is not the case. In 2015, China Youth Daily survey showed that only 17.3% of respondents frequented the museum and 61.1% of the respondents occasionally visited, due to lack of affinity for the museum, inconvenient access to information, and weakness of interactive visit [8] .
Compared with the average frequency of visiting museums in developed countries that is three to five times per year, every citizen in China enters the museum about every two years on average [9] . Museums should learn to interact with their visitors specifically the young generation who are not passionate about ancient art such as paintings [3, 10] . Today, museums are often overlooked by young people [11] . To a certain extent, the participation of the young generation could determines the museum's future audience [3] .
In order to attract more young people to participate in museums, a study has been conducted and proved the complementary relationship between physical museum and virtual museum [12] . It can be seen that the physical museum is mainly related to the 'During-Visit', and the virtual museum is mostly related to the 'Pre-Visit' as well as 'Post-Visit'. However, there are some deficiencies in previous studies. First of all, there has been less discussion about the issue on how the museum systematically connects virtual museums and physical museums throughout 'Pre-Visit', 'During-Visit', and 'Post-Visit'. In addition, previous studies ignored the different needs from UX. It may be feasible that a new method to increase the audience's experience is needed. In particularly through gathering insight into the psychology of young people, categorizing museum audiences based on their intrinsic motivation and identifying users' different experience needs.
User experience (UX)
For the definition of UX, scholars highly recommend the definition that proposed by Nielsen, a well-known UX designer and researcher. The definition is as follow: "'User Experience' encompasses all aspects of the enduser's interaction with the company, its service, and its products." [13] [14] . There are other opinions believes that the UX is a feeling of strong excitement [15] . In other words, feelings beyond expectations can be called user experience.
Consumer or visitor should be able to obtain three different levels as shown in figure 1. The progressive relationship from low to high for: Functionality, Usability and Pleasure. (1) Functionality: no function, no use. What the product be used for, as well as the context or environment in which it will be used must be understood; (2) Usability: users expect the product easy to use; (3) Pleasure: according to the theory 'hierarchy of human needs', higher level needs always follow the prior satisfaction has been achieved, that is why after the Usability is satisfied, the user is inevitable to pursue more, such as emotional experience. 
Gamification

Game
Maroney defined the game as: "a game is a form of play with goals and structure." [16] The author defined the game by four shared traits: a goal, rules, a feedback system, and voluntary participation [17] . Gaming elements increase the visitor engagement because of the 'Edutainment', which is a solution that combines education and entertainment to enhance learning experiences [18] . Gamers can achieve more in online worlds than they can in real life. They can have stronger social relationships in games than they can have in real life, they get better feedback and feel more rewarded in games than they do in real life. The broken reality needs to use the game to repair [17] . Players do believe that they are capable of changing virtual worlds and not the real world. Hence, we have to start making the real world work more like a game [19] .
Understanding Gamification
The term Gamification was defined as follows: "Gamification is the use of elements of game design in non-game contexts." [20] This definition helps distinguish 'Gamification' from 'Game'. The term 'nongame contexts' tends to mean that the purpose of using game elements is to help accomplish other things. The figure 2 presents more detailed explanation of the Gamification definition mentioned above [21] . [20] The authors further pointed out the use of the term Gamification was widely adopted by some industry participants and conferences in the second half of 2010. Additionally, although Gamification originated in the digital media industry, it does not need to focus only on digital form since the distinction between digital and non-digital artefacts is increasingly blurred.
As a non-game environment, the museum is expected to introduce Gamification concepts to enhance the UX. In order to attract new target groups, especially young people, Gamification is one of the ways to solve the problem of museum audience reduction [11] . Specifically, the same study provided new insights into another potential problem: "How can potential visitors be motivated to visit the museum continuously and how can knowledge of the artwork be transferred?" The Gamification is a better scientific solution since it is a way to increase user engagement by adding game mechanism.
Service Design
Like any product, services need to be designed. As early as 2005, the International Council of Societies of Industrial Design (ICSID) included services in the definition of design [22] . In 2006, with the arrival of The First Nordic Conference on Service Design and Service Innovation, the Service Design began to be concerned [23] . In the 1990s, the traditional service industry was growing and design still focused on physical and tangible production. During this decade, the main task of the Service Design was to let the idea of 'design could and should work on services' be accepted by society [24] .
Definition of Service Design
The term Service Design was defined as: "The process of planning and organizing people, infrastructure, communication and material components of a service, with the goal of improving the service's quality, the interactions between a provider and its customers, and the customers' experiences." [25] In the article entitled Building A Service Design Explanation, the authors hold the point that Service Design is the design of how a service delivers an experience to their customers over time [26] .
Time concept of Service Design
According to the time, the touchpoints in Service Design can be divided into three stages: 'Pre-Service', 'During Service', and 'Post-Service' [22] . The figure 3 shows these three stages concisely: (1) Pre-Service: The contact before customers got service such as advertising, website, promotion, the main purpose is marketing; (2) During Service: Each touchpoint in the service process, such as the services provided by the airport (registration procedures, security procedures, shopping, rest, internet, catering, smoking, prayer rooms, children's play area); (3) Post-Service: Customer contact after leaving the service such as maintenance and management, aftersales service, customer loyalty management. Further, Service design enables users to enjoy aesthetics, escape from reality, enjoy entertainment or be educated.
Public places such as museums and airports will increasingly be transformed into complexes of services, which are closely related to the visitors' lifestyle. In the column Front Line of the journal "Art & Design", Chen Nan, the deputy director of Visual Communication Design Department, Academy of Fine Arts, Tsinghua University, mentioned: "the purpose of people going to the museum not necessarily for the exhibition, but a way of life on weekends." [2] . Consistent with the concept of Service Design, museums also have the concept of time flow. The Service Design can help enhance the museum experience through the organization of traditional and virtual during 'Pre-Visit', 'During-Visit', and 'PostVisit'. 
Application of meaningful Gamification
Incorporating Gamification concept into the process of enhancing UX in museums is not a simple use of game elements because most Gamification that offering rewards is only suitable for the short-term purpose instead of the long-term change.
Meaningful Gamification based on intrinsic motivations
It is undeniable that rewards can help players to enter the system. For example, the use of badges and points can guide players and lead people to engage with a system. Over time, however, the role of rewards should be gradually reduced and replaced by ongoing meaningful engagement since intrinsic motivations are more motivated than external motivation [27] . The concept of meaningful Gamification was introduced by Nicholson to achieve the long-term change [28] , which emphasizes intrinsic or internalized motivations for people's engagement in activities. The author pointed out: "removing the scoring elements from a Gamification context encourages a focus on the integration of play". That is to say, meaningful Gamification encourages a deeper integration of game mechanisms into non-game contexts.
Player needs based on SDT
The Self-Determination Theory (SDT) proposed by Deci and Ryan shows how to make systems that help users find their own reasons for engagement through constructing intrinsic motivation [27] .
Using Gamification thinking, players in game can be identified into four types: achievers, socializers, explorers, and attackers [29] . This theory can be applied to the classification of museum audience's visit motivation. By analyzing types of player, Nicholson connected the player types to the three basic needs in SDT [27] , and the conclusion is shown in the figure 4: (1) Using Gamification systems, Socializers tend to meet and engage with others, they are interested in the Relatedness concept; (2) Try to break the boundaries of the Gamification system, Explorers desire to participate in broadness, they value the concept of Play and pay special attention to the Autonomy element; (3) Achievers are looking for a feeling of accomplishment, they highly value the Competence (Mastery) element; (4) Attackers expect competition and conquest, and value the Mastery element of SDT. 
Application of Service Design
According to the principle of touchpoints in Service Design, the touchpoints of service design can be divided into three stages: 'Pre-Service', 'During-Service', and 'Post-Service'. In the same vein, the audience experience of the museum can be divided into 'Pre-Visit', 'DuringVisit', and 'Post-Visit' [30] . In general, the Pre-Visiting stage is mainly information and ticket service; the During Visiting stage is mainly based on deep excursions and knowledge services, including watching, listening and touching; the Post-Visiting stage is mainly for sharing exchanges, souvenir buying, and entertainment services.
Although most of the studies focus on 'During-Visit' of the museum, existing research has recognized the critical role played by 'Pre-Visit' and 'Post-Visit'. After researching several groups of people, the researchers found 57% of people visiting museum websites before and after they visit the physical museum [31] . Therefore, the introduction of the concept of Service Design will help the museum enhance its UX throughout the entire process of 'Pre-Visit', 'During-Visit', and 'Post-Visit'.
Exploring a model to achieve a desirable museum UX
When exploring a model for museum UX, the designer can classify the audience based on the above player types to find out their respective motivations to go to the museum. The process of classifying the audience must be combined with the various services the museum should provide. After that, in conjunction with the concept of 'Pre-Visit', 'During-Visit', and 'Post-Visit', Service Design concepts helping to enhance museum UX can be explored. This process connects virtual museums with physical museums, inspiring potential visitors motivated to constantly visit the museum. To clarify and propose relationships among the concepts, the framework for this study was established and presented in figure 5 . 
Conclusion
In general, this paper focuses on exploring a method of constructing a model to achieve a desirable museum UX through the application of Gamification and Service Design. As a cross-disposing study, this work use different perspectives to help the museum to better understand its audiences so as meeting the experience demand by different types of users. Through this research, it is expected that the participation of the young generation will be highly achievable for the museum's future main audience.
